Stone carving, which is a common craft industry throughout Allakuang village, has the potential to produce particulate matter 10 (PM 10 ) during the cutting and grinding of stone. This can result in air pollution in the workplace, as well as in the homes of local residents. PM 10 is a risk factor for acute respiratory infections (ARIs) in children.
INTRODUCTION
Rapid industrial development in Indonesia has had positive impacts, such as improved economic conditions. However, it has also had negative impacts, including air pollution caused by emissions from industries. Air pollution caused by particulate matter, especially PM 10 is commonly the result of burning activities, road traffic (emissions from vehicles and surface friction), and industrial activities [14] .
As defined by the EPA (2016), PM 10 refers to coarse inhalable particles larger than 2.5 micrometers and smaller than 10 micrometers. Due to its small size, PM 10 can readily be inhaled and enter the respiratory tract through the nose and throat before reaching the lungs [19] . PM 10 respirable and a good predictor of health [6] . Among children, PM 10 exposure can cause acute respiratory infection (ARIs) and cardiovascular disorders, sometimes culminating in death. For people with asthma or a history of allergies, exposure to PM 10 can result in decreased lung function and inflammation, resulting in respiratory disorders and chronic bronchitis [13] .
According to the World Lung Foundation (2016), ACIs are the leading global killer of children under 5 years, with pneumonia alone responsible for almost 1.6 million deaths annually. Major (2010) reported that ACIs were the third main cause of death worldwide, after heart disease and strokes, and that they were the main factor responsible for mortality in low-and middle-income countries. In Indonesia, ARIs are a prevalent public health problem [5] . According to the Sidrap Health Agency, ARIs ranked number one among 10 prevalent diseases in 2011-2015.
The Sidrap district, which is located in the northern area of Makassar city, is a wellknown stone-carving craft center. The center of the stone-carving craft is Allakuang village in the sub-district of Maritengngae, Sidrap district, which has a very large distribution area covering the entire Southern Sulawesi region. The stone-carving industry exploits natural resources and uses traditional methods (mortar and pestle) to produce gravestones. It is an informal industry, which contributes to significant air pollution.
Stone carving is the primary source of income for Allakuang villagers, and most houses are located within 50 m of a stone-carving workshop. Most of the villagers' houses are of stilt-type construction, in which the top part serves as the family's home, and the bottom part is used for stone carving. In most cases, the bottom part is a semi-permanent structure made from zinc or board wall. Due to the proximity of the residents to the stone-carving areas and the nature of the building construction, the residents are continually exposed to stone dust produced by cutting, shaping, and grinding processes. Furthermore, as these home industries operate at all hours, the residents are continually exposed to dust.
Infants and children inhale and retain larger amounts of air pollutants per unit of body weight than adults, and the air intake of a resting infant is twice that of an adult.
In addition, immature lungs have a limited metabolic capacity to cope with exposure to air pollutants [17] . Most 7 to 12 year olds in Allakuang village spend large amounts of time indoors after returning from school because of the dense dust produced by stone-carving activities.
The focus of this research was primary school students aged 7-12 years because they are at greater risk than adults from exposure to the harmful effects of air pollutants [10] . Given the high level of exposure of children to dust in the crowded living conditions of the stone-carving industrial area of Allakuang village and the high reported number of ARI cases, this study aimed to analyze the correlation between PM 10 exposure and the incidence of ARIs after adjusting for potential confounders, such as temperature, humidity, lighting, floor type, ceiling condition, wall type, kitchen location, ventilation, occupant density, use of insect repellent, cooking fuel, and smoking behavior.
METHODS
This research utilizeda cross-sectional design. The study population consisted of all children aged 7-12 years living close to stone-carving activities in Allakuang village whose parents agreed to their involvement in the study. The total population sampling method was used. In total, 101 children participated in the study.
The independent variable in this research was thePM 10 concentration inside the children's homes, and the dependent variable was the incidence of ARIs. The potential confounders were temperature, humidity, lighting, floor types, ceiling condition, wall type, kitchen location, ventilation, occupant density, use of insect repellent, cooking fuel, and smoking behavior.
Primary data were collected by direct measurements, personal observations, clinical examinations, and interviews. The diagnosis of ARI was based on a clinical examination by a medical doctor. The PM 10 concentration was measured using a Haz-DustEPAM 5000monitor. Temperature and humidity were measured using a thermoshygrometer.
Lighting was measured by a lux meter, and ventilation was determined using a gauge.
Data on floor type, ceiling condition, and kitchen location were based on personal DOI 10.18502/kls.v4i4.2311
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observations. Data on occupant density, use of insect repellent, cooking fuel, and smoking behavior were obtained from the participants' mothers using a questionnaire form. The data were collected during June-July 2016. The data were analyzed using chi-square and multiple logistic regression analyses.
RESULTS
The results of the correlation analysis of the association between environmental factors, housing conditions, and children's habits showed that the PM 10 concentration, occupant density, and smoking behavior of the family were correlated with the incidence of ARIs. The correlation between the PM concentration and ARI incidence was statistically significant. Children living in homes where the PM 10 concentration exceeded recommended levels had a 2.6 times higher risk of ARIs than children living in homes where the PM 10 met requirements ( Table 1) .
The association between occupant density and the incidence of ARIs was statistically significant, as shown by the results of the correlation analysis. Children living in homes where the occupant density did not comply with standards had a 4.8 times higher risk of ARIs than children living in homes where the occupant density met recommended guidelines. The results of the correlation analysis also revealed a significant association between the smoking behavior of the family and the childhood incidence of ARIs.
Children living in homes in which one family member was a smoker had a 12.6 times higher risk of ARIs than children living in homes in which none of the family member smoked (Table 1) . 
Discussion
The PM Large numbers of occupants in a house require more space, especially bedrooms.
Occupant density affects the health of household members, with overcrowded conditions leading to a lack of oxygen and facilitating the transmission of infections to other members [1] . In Allakuang village, 80.4% of children live in houses where the occupant density exceeds standards. The results of the present study showed that children living in such houses had a 4.8 times higher risk of ARIs as compared to children living in houses in which the occupant density met standards.
The present study found a significant correlation between smoking behavior of family members and the incidence of ARIs in children. This result can be explained by the findings of a previous report, which stated that cigarette smoke can cause persistent irritation of the respiratory tract, resulting in increased vulnerability to various diseases [18] . A previous study reported that passive smokers (i.e., nonsmokers exposed to second-hand smoke from smokers) were at risk of smoke-related diseases, including lung cancer, respiratory tract infections, allergic syndrome, chronic lung disease, and chest pain [7] . The findings of the present study are in line with those of research conducted by Gertrudis (2010) and Rahayu (2011) . Rahayu (2011) showed that exposure to cigarette smoke in the home was associated with a 40.5 times higher risk of ARIs as compared to homes without cigarette smoke. In the present study, most of the children had a family member who smoked inside the house.
In the present study, based on the results of a bivariate analysis, the risk of ARIs among children was 2.6 times higher when the PM 10 concentration inside the children's homes exceeded the threshold. After adjusting for smoking behavior of a family member, this risk was 3.5 times higher, revealing that smoking behavior of family members can increase the risk of ARIs associated with PM 10 levels.
CONCLUSION
The PM 10 concentration showed a significant correlation with the incidence of ARIs in children living in close proximity to a stone-carving industrial area in Allakuang village.
Children living in houses where the PM 10 concentration did not comply with standards had a 3.5 times higher of ARIs after adjusting for smoking behavior of family members. As shown by the findings in this study, the living conditions were very unhealthy in many houses, with dust dispersed throughout the house during the day. The residents made some efforts, such as sweeping the floor sand washing them regularly with a wet mop, to remove the dust. However, such efforts do not combat the risk posed by PM 10 because of its small size (10 µm) and aerodynamic nature. A better solution would be to minimize the dust from the pollutant source in the workplace. This could be done by applying wet methods, for example, channeling water through a hose attached to the grinder. The latter has been proven to reduce dust produced by cutting, shaping, and grinding processes. Wet filters or scrubbers/wet collectors could also be employed to clean the contaminated air by spraying water from the top. In addition, the dust concentration inside the workplace could be controlled by installing dust enclosures and a local exhaust ventilation system, including dust filters to catch the dust generated during the production process.
